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INTRODUCTION 


A REVIEW of the literature on the mouth parts of Diptera shows that ex- 
haustive morphological studies have been made on only a few species 
such as that on Culex by Dimmock (1881, 1882) and on the proboscis 
of Musca by Kraepelin (1882, 1883). Comparative studies of the mouth 
parts of many genera and families are presented by Menzbier (1880), 
Langhoffer (1901), Becher (1882), Meinert (1882), Smith (1890), 
Kellogg (1899), Wesché (1904), Peterson (1916), and Frey (1921). So 
far as the family Dolichopodidae is concerned (with the exception of 
Langhoffer’s work, 1901), only scattered references to the study of the 
mouth parts are to be found in Becher (1882), Smith (1890), Wesché 
(1904), Lundbeck (1912), Snodgrass (1922), and Williams (1939). 

Interest in Langhoffer’s grouping (1901) of the Dolichopodidae on 
the basis of mouth parts, and the work of Snodgrass (1922) on the 
mouth parts of Melanderia mandibulata Aldr. prompted this investiga- 
tion. The writer was curious to ascertain if the groupings of the Ameri- 
can genera on the basis of mouth parts would conform to those of 
Langhoffer. 

According to previous investigators, Loew (1864), Packard (1870), 
Kleine (1907), Williston (1908), Lundbeck (1912), Howard, Dyar, and 
Knab (1912), Malloch (1917), Lutz (1918), Aldrich (1922), Comstock 
(1924), Imms (1934), Curran (1934), Snodgrass (1935), Tillyard 
(1936), and Williams (1938), all adult Dolichopodidae are predaceous. 
The trophi, therefore, are not only able to seize the prey, but also to hold 
and to grind it. The masticated food is then transferred to the mouth 
aperture, which is located between the bases of the labrum and the hypo- 
pharynx. A pharyngeal sack (Figs. 192, 193), lying on the inner wall of 
the pharynx and connected with the mouth aperture, conveys the food to 
the oesophagus. 

In order to reach a correct interpretation of the structure of the mouth 
parts, each part, regardless of the systematic position of the various 
genera accorded by previous workers, was carefully studied, and then 
compared with other similar parts. On the basis of the comparative study 
of all the parts the type groupings described below were established. 

The adult feeding mechanism of the dipterous family Dolichopodidae 
forms a compact group of structures projecting downward from the cly- 
peopharyngeal region of the head. Some of these parts are retracted, 
and they require preparation and dissection before their structures can 
be observed. Four different types of mouth parts were found to occur 
in the family. These I have termed: (1) the labralate, or Diaphorus, 
type; (2) the epipharyngeal two-prong,’ or Medeterus, type; (3) the 


Snodgrass (1922, p. 149) uses the word prong in describing Melanderia mandibulata Aldr. 
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epipharyngeal four-prong, or Melanderia, type; and (4) the epipharyn- 
geal plate,? or Dolichopus, type. 

All types are made up of the labrum, with a strongly developed 
epipharyngeal armature® and an apodeme, hypopharynx, paired maxillary 
palpi, and a labium, which bears a pair of labella at its distal end. On 
each labellum five or six radiating pseudotracheae are present. 

The terms applied to the various parts are those commonly used in 
entomological literature. Regarding the terms of the labrum, the nomen- 
clature of Snodgrass has been followed. The drawings are all freehand 
sketches and mostly made under high dry or oil immersion lenses. An 
attempt has been made not only to show the characteristic features in- 
volved in the isolated part, but also to show the relation of all the parts 
to one another. 


MATERIALS 


Curran (1934) in his “North American Diptera” lists sixty-two genera 

in the family Dolichopodidae ; of these, thirty-two have been secured by 

the writer and dissected for the investigation. The males and females of 

many species have been observed. The following representatives of the 

various genera have been studied; those from which drawings have been 

made are indicated by an asterisk. 

Aphrosylus praedator Wheel., female* (Figs. 14, 39, 71, 98, 142a, 142b, 173) 

Argyra albicans Lw., female* (Figs. 29, 54, 86, 113, 158, 189) 

Campsicnemus nigripes V.D., female and male* (Figs. 15, 52, 84, 111, 143, 174) 

Campsicnemus thersites Wheel., male 

Chrysotus choricus Wheel., male* (Figs. 16, 34, 66, 105, 144, 175) 

Chrysotus obliquus Lw., female 

Condylostylus sipho Say, female* (Figs. 1, 45, 77, 97, 129, 160) 

Diaphorus leucostomus Lw., male* (Figs. 17, 33, 65, 103, 145, 176) 

Diostracus prasinus Lw., male and female* (Figs. 9, 43, 75, 121, 137, 168) 

Dolichopus bifractus Lw., male 

Dolichopus consanguineus Wheel., female 

Dolichopus cuprinus Wied., female and male 

Dolichopus longipennis Lw., female 

Dolichopus plumipes Scop., female 

Dolichopus ramifer Lw., male and female* (Figs. 27, 64, 96, 115, 155, 186, 191, 192) 

Dolichopus scapularis Lw., male and female 

Dolichopus vittatus Lw., female 

Gymnopternus barbatulus Lw., male* (Figs. 10, 62, 94, 122, 138, 169) 

Hydrophorus aestuum Lw., male and female 

Hydrophorus sodalis Wheel., male and female* (Figs. 13, 51, 83, 128a, 128b, 141, 172) 

Hygroceleuthus consanguineus Wheel., female and male* (Figs. 28, 63, 95, 116, 
156, 187) 

Hypocharassus pruinosus Wheel., male and female* (Figs. 8, 49, 81, 118, 136, 167) 

Laxina calcarata Lw., female and male* (Figs. 2, 44, 76, 101, 130, 161) 

Laxina patibulatus Say, female and male 


*Langhoffer {1902 p. 843) uses the word platta. 
<= (1935, be 317), in Principles of Insect Morphology, states: % posterior 
oneal of the -y 8-1 brum is smooth and presents no structure kind to specifically 
termed an epi <7 The writer sees no reason for ‘Ruowing the uneal custoss of calling the 
elongated labral lo! be of Diptera a labrum-epipharynx.” 
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Liancalus hydrophilus Aldr., female and male 

Liancalus similis Aldr., male* (Figs. 23, 53, 85a, 85b, 114, 151, 182) 

Medeterus aldrichi Wheel., male* (Figs. 6, 37, 69, 110a, 110b, 134, 165) 
Medeterus vittatus V. D., male and female 

Melanderia mandibulata Aldr., male* (Figs. 32, 50, 82, 119, 159a, 159b, 190) 
Mesorhaga sp., female* (Figs. 31, 47, 79, 125) 

Millardia intentus Aldr., male and female* (Figs. 12, 41, 73, 126, 140, 171) 
Neurigona carbonifer Lw., male and female* (Figs. 18, 36, 68, 100, 146, 177) 
Neurigona pectoralis Lw., female and male 

Neurigona rubella Lw., female and male 

Pelastoneurus vagans Lw., male and female* (Figs. 24, 60, 92, 123, 152, 183) 
Peloropeodes acuticornis V. D., female and male* (Figs. 20, 55, 87, 117, 148, 179) 
Plagioneurus univittatus Lw., male and female* (Figs. 19, 58, 90, 112, 147, 178) 
Rhaphium effilatus Wheel., female and male* (Figs. 7, 35, 67, 102, 135, 166) 
Scellus exustus Walk., male 

Scellus filiferus Lw., male and female* (Figs. 26, 40, 72, 127, 154, 185, 193) 
Scellus monstrosus O. S., male and female 

Sciapus scintillans Lw., male and female* (Figs. 4, 46, 78, 124, 132, 163) 
Sympycnus frontalis Lw., female 

Sympycnus lineatus Lw., male* (Figs. 22, 61, 93, 106, 150, 181) 

Syntormon cinereiventris Lw., female and male* (Figs. 21, 59, 91, 104, 149, 180) 
Tachytrechus angustipennis Lw., male and female* (Figs. 25, 57, 89, 109, 153, 184) 
Teuchophorus spinigerellus Zett., female* (Figs. 30, 56, 88, 107, 157, 188) 
Thinophilus ochrifacies V. D., female and male* (Figs. 11, 48, 80, 120, 139, 170) 
Thrypticus wiilistoni Wheel., female and male* (Figs. 5, 38, 70, 108, 133, 164) 
Xanthochlorus helvinus Lw., female* (Figs. 3, 42, 74, 99, 131, 162) 


METHODS OF PROCEDURE 


DrieD, pinned specimens were used for study. In order to make the 
investigation as comprehensive as possible, one or more of the representa- 
tive species of each genus were used. Males and females were examined ; 
but the mouth parts of only one sex in each species are figured since there 
are no great sexual differences in the mouth parts. 

After each specimen was properly labeled, the head was removed and 
placed on a piece of cotton, which was plugged into a three-inch piece of 
glass tubing, resembling a small vial. When the desired number of vials 
had been prepared, they were placed, cotton end downward, in a beaker 
which contained a ten per cent solution of potassium hydroxide. After 
the solution had arisen in each vial, and each head was properly enveloped, 
the other end of the vial was also plugged. This precaution was taken 
to prevent the entrance of foreign matter. The specimens were left in the 
solution for twenty-four hours. The vials were then transferred to 
another beaker and washed in three or four changes of distilled water, 
in order to remove the potassium hydroxide. Each head was then trans- 
ferred by means of a camel’s hair brush to a deep-welled culture, or 
hanging drop, microscope slide. Dehydration was carried on in 30, 50, and 
75 per cent alcohol. The mouth parts were dissected from the head in 
75 per cent alcohol and further dehydrated in 85 per cent, 95 per cent, 
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and absolute alcohol. The specimens were then cleared in xylol and 
mounted in glycerine. When the study of the toto mouth parts had been 
completed, the individual mouth parts were then dissected in glycerine 
under a binocular microscope. The parts were placed separately on 
regular microscope slides and again mounted in glycerine. The parts 
were then studied with the aid of a compound research microscope. 
Some structures were so minute that high-power dry lenses, and often 
oil-immersion lenses, had to be used. 


FAMILY CHARACTERISTICS, HABITATS, AND 
FOOD HABITS 


THE FAMILY Dolichopodidae is one of the higher families of the Brachy- 
cera series of the suborder Orthorrhapha. They are tiny, attractive, 
slender flies having hemispherical, elongated heads, generally wider in the 
female than in the male. The eyes are large, hairy, and more or less oval 
in shape, and in the living specimens they are a metallic green, with red- 
dish or purplish reflexes. The three-segmented antennae are inserted near 
to each other, above the middle of the eyes. The third segment of the an- 
tennae is sometimes elongated in the male. A dorsal or apical arista is also 
present. The maxillary palpi are flat and are unsegmented. They are 
usually bristled and generally rest on the protruding mouth structures. 
The flies are iridescent green or blue-green in color. Some species, how- 
ever, are brown, yellow, and sometimes black. The brisk, restless, little 
creatures have legs that are much longer than is usual in the families 
belonging to the series. Hence the name Dolichopodidae (long-footed) is 
applied to the family. 

The venation of the wing is so peculiar that it in itself is sufficient to 
distinguish the Dolichopodidae from their nearest allies. The absence of a 
cross vein between the discal cell and the second basal cell is very evident. 
Cells M and Ist M, are therefore not separated, but united to form one 
large single cell. The anal cell is short, the sixth vein is also short or 
absent, and the fourth vein is usually straight or gently curved. The 
characteristic venation is sufficient to distinguish the family. 

Sexual dimorphism is quite pronounced in this group of flies. Sec- 
ondary sexual characteristics of the male occur in the tarsi, tibiae, femora, 
wing apex, in the third joint of antennae, arista, and palpi. The hy- 
popygium may be large, or small and concealed. The males are therefore 
easily distinguished. According to Curran (1934, p. 216), the females are 
often difficult to name, as they present less striking characteristics than 
the males. Lutz (1918, p. 252) states that the number of described species 
of Dolichopodidae is increasing rapidly, and the end is not yet in sight. 

The members of this family are commonly distributed. They are 
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generally found in the neighborhood of water. Miall (1934) tells us that 
“the naturalist, in search of aquatic insects, cannot fail to find them 
almost daily and hourly, sometimes in swarms, sometimes singly. They 
come to rest on the grasses, herbs, or bushes near to water, on stones in 
the beds of streams, or even on the surface of the water itself. Some 
rival the pond-skaters (Gerridae, Hemiptera) in the agility with which 
they dart to and fro upon the surface of rapid streams; others hover 
incessantly in the spray of waterfalls.” 

Several genera of this brilliantly colored, raptorial group haunt the 
surf and breakers of the seashore. Hydrophorus, “the water skater” 
(Williams, 1939, p. 307), is found in maritime marshes bestraddling the 
water of muddy shallows or exploring the oozy ground of their vicinity. 
It propels itself entirely by strong simultaneous strokes of its far-spread- 
ing middle legs. The name Hydrophorus was bestowed upon these insects, 
because of the ability of many of the species to run, even upon agitated 
water (Loew, 1864, p. 211). Thinophilus (Schiner, 1862), Melanderia 
(Aldrich, 1922), and Hypocharassus (Williston, 1908) live principally 
along the shores of the sea. The small, shiny, species of Sympycnus are 
also seashore lovers. Syntormon (Parent, 1938) may be found on the 
wet rocks of brackish waters. The gregarious species of Aphrosylus are 
seen flitting about in the spray of the breakers, among seaweed. The name 
of this genus has reference to the habit of these species of pursuing their 
prey along the shores of a surging sea (Loew, 1864, p. 148). 

The beautiful, silvery species of Argyra establish themselves in the 
vicinity of fresh water brooks. The females are often found resting on 
leaves. The name of this genus has reference to the beautiful, silvery 
luster of most of the species (Loew, 1864, p. 124). The lively species 
of Tachytrechus are found often resting on the boards of dams, near 
clear, sandy brooks (Schiner, 1862). The name of the genus, meaning “I 
run,” has reference to the habit of many species of running along sandy 
and muddy banks (Loew, 1864, p. 110). 

The terrestrial individuals of Dolichopodidae may be found on tree 
trunks, meadow-grass, leaves of shrubs, damp localities, and rocks. 
Sciapus, Neurigona, and Medeterus are found on tree trunks. Diaphorus 
may be found on the leaves of shrubbery in company with the agile little 
species of Chrysotus. The name of the genus Chrysotus has reference 
to the gold-green color of many species (Loew, p. 172). Scellus is col- 
lected by beating about the grass of low meadows (Aldrich, 1907). 
Plagioneurus is collected in similar places (Wheeler, 1899). The beauti- 
ful, yellow genus Xanthochlorus is found in damp places on high vege- 
tation, and on low shrubs (Schiner, 1862). Gymnopternus is found, with 
the oldest and largest genus, Dolichopus, in damp places, on banks of 
brooks, and near water puddles. Liancalus prefers the rocks in cold, wet 
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places (Williston, 1908). Rhaphium is found on the leaves of plants of 
forest rivulets (Schiner, 1862). 

The species of Campsicnemus are widely distributed. Many occur on 
paths and on the leaf-littered forest floor; others walk or skate upon the 
surface of puddles, and others still are found on the leaves of plants, 
where they may be exposed to sunlight. In humid regions small numbers 
patronize the stems of bananas (Williams, 1938). The name of this genus 
was given because the males of many species are distinguished by the 
peculiar curvature of the middle tibiae (Loew, p. 193). 

This large family of carnivorous flies, as adults, prey on other insects. 
According to Comstock (1924) the flies prey upon weaker insects. Miall 
(1934) says at least one species of Dolichopodidae preys upon certain 
species of Podura, and it is probable that many flies, freshly hatched from 
a variety of aquatic pupae, fall victims to these swift and destructive 
enemies. Lutz (1918) maintains that the adults are all predaceous, cap- 
turing chiefly the minute, soft-bodied flies. Packard (1870) describes the 
flies as predatory on other insects. Aldrich (1922) states they capture the 
smaller, weaker flies, and in their favorite haunts at the edge of the water 
they pick up small chironomid and other dipterous larvae, as well as 
oligochaete worms. 

Williams (1938) states that Collembola seem to be the chief food of 
Campsicnemus funipennis Parent, which also feed on drosophilids at- 
tracted to decaying bananas. Griindberg (1910) described the flies as 
robbers on small insects. 

Howard, Dyar, and Knab (1912) say that Dr. Paul Osterhout, of 
Panama, has observed flies of the family Dolichopodidae, well known for 
their predaceous habits, attacking mosquito larvae. They quote the fol- 
lowing from his letter to the Surgeon General of Public Health and 
Marine Hospital Service: “A short time ago, in passing through the out- 
skirts of the town, I saw a large swarm of small flies seemingly very 
much occupied about a small pool of water standing in a wagon track 
(the track had been undisturbed for several days from the appearance), 
so I stopped to see what the commotion was about and I saw hundreds of 
these flies and thousands of mosquito larvae. I remained for some time 
watching the commotion and saw several of the flies catch the larvae and 
drag them to the dry earth and devour them.” 

DeLeon (1935), speaking of Medeterus aldrichi, says: “Many miscel- 
laneous records mention the finding of larvae and pupae under bark of 
trees and the observing of adults feeding on some smaller insects ... . 
Medeterus aldrichi is the most important predator of the mountain pine 
beetle (Dendroctonus monticolae Hopk.) infesting lodgepole and western 
white pine. It probably destroys 40% - 50% of the brood of this beetle.” 

Bishop and Hart (1931, p. 152) make the following statement: “In a 
small gravel pool which derived its water by seepage or overflow from an 
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adjacent hay meadow, mosquito larvae were extremely abundant. While 
collecting in this pool our attention was caught by a number of small, 
metallic-green flies that drifted lightly over the surface of the water or 
ran rapidly from one resting place to another. On the surface of the 
pool, the flies were observed to turn first in one direction then another 
without discernible movement of the legs or wings though the turns 
seemed well directed and often placed them in position above a mosquito 
larva or pupa at the surface film. Such movements on the part of 
flies often cause a precipitous retreat of all the larvae in the vicinity but 
seldom quickly enough to prevent one of their number being seized and 
hoisted squirming above the surface. Usually the captive was devoured 
on the spot, but at times carried away bodily to some convenient perch. 
After observing the capture of larvae in the field, a number of flies were 
confined with larvae and pupae in a cheesecloth covered jar partially 
filled with water. Here the hunting operation could be observed at short 
range and we saw several captures. The fly in captivity either glided over 
the surface or suddenly pounced down upon a larva and continued in its 
flight to a resting place, the mouth parts of the fly alone being involved 
in seizing the larvae .. . . 93 larvae were devoured in seven days by 
two small flies . . . . The flies captured while feeding on the surface of 
the pool were determined for us by Dr. O. A. Johannsen, of Cornell Uni- 
versity, as Dolichopus renidescens, Dolichopus nigricaudo, and Dolichopus 
walkeri.” 

Doane (1907, p. 139), describing the food habits of Scellus virago 
found on the glistening, white, thinly-encrusted salt area bordering San 
Francisco bay, states: “In its running about it would come close enough 
to one of the little Agromyzids (Rhicnoessa parvula Lw.), that were 
quite abundant here, pounce upon it and suck its blood. The unfortunate 
little fly is held and manipulated by the forelegs of its captor, and after 
being turned over a few times, evidently in order that the blood may be 
sucked from different parts, the empty skin is dropped to the ground and 
blown about by the wind, while the vampire goes in search of another 
morsel.” 

Williams (1938), describing the food of Hydrophorus, makes the 
following comment: “It seems that this inhabitant of the sun-beaten 
lowlands requires occasional refreshment for it will stoop or teeter so as 
to bring the mouth down to moisture, while food may be wetted in the 
same manner. No doubt the fly eats many kinds of small organisms 
floating on water, and it is very fond of ‘bloodworms’ (the larva 
of the mosquito-like midge Chironomus hawaiinsis Grims) .... The 
bloodworms and flies into which they develop were abundant in and about 
these shallows. A wandering Hydrophorus fly seized with her tongue-like 
organ, or labella, a bloodworm that, despite its comparatively large size 
and vigorous struggles, was hoisted clear out of water and soon quieted. 
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A little later, a second Hydrophorus stooped down and grasped a blood- 
worm extricating it from the mud with a final heave. In one of these 
cases the fly laid hold of the victim with a foreleg—in the laboratory both 
forelegs were frequently employed to hold small wounded flies.” 

The writer observed some specimens of Dolichopus ramifer Lw., while 
in captivity in an environment where they had plenty of food, extract 
tiny annelids from the damp soil. These squirming morsels were held 
by means of the labella. The fore tibiae aided in holding when the worms 
became too active. The annelids disappeared in a very short time. They 
evidently had been all consumed since no remains were visible. 


SUBFAMILIES OF THE DOLICHOPODIDAE 


THE GENERA of this family have been grouped into subfamilies by various 
authors: 

Classification of Aldrich—The American genera have been grouped 
by Aldrich (1905) into the following twelve subfamilies. In a note at the 
beginning of his work, he says: “The arrangement in subfamilies, much 
of the synonymy, and some notes, are the result of my own study of the 
family, which has been a favorite with me for fourteen years.” 


I. AGONOSOMINAE VI. XANTHOCHLORINAE 


Psilopodinus Achalcus 
Agonosoma Chrysotimus 
Mesorhaga Xanthochlorus 
Leptorhethum Xanthina 

Diaphorus Thinophilus 
Diostracus 
™ 

utarsus ypocharass 

Teuchophorus Phylarchus 


Campsicnemus 


VIII. MEDETERINAE 


Ill. RHAPHIINAE Medeterus 
Argyra Peloropeodes 
Leucostola Thrypticus 
Porphyrops Coeloglutus 
Rhaphium 
Nematoproctus IX. HYDROPHORINAE 
Syntormon Hydrophorus 

Scellus 

IV. SYMPYCNINAE 
Parasyntormon 
Sympycnus X. PLAGIONEURINAE 
Nothosympycnus Plagi 
Anepsiomyia 

V. NEURIGONINAE XI. APHROSYLINAE 
Neurigona Aphrosylus 
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XII. DOLICHOPINAE 


Dolichopus Polymedon 
Gymnopternus Sarcionus 
Hercostomus Pelastoneurus 
Paraclius Leptocorypha 
Tachytrechus Orthochile 


Classification of Lundbeck.—The classification of Aldrich has been 
criticized by Lundbeck (1912), who follows the subfamily divisions of 
Kertesz (1909). Why he does so is suggested in his remarks which 
follow: “The subdivisions of family of Dolichopodidae in subfamilies 
is at present not satisfactory, at all events with regard to the palaearctic 
fauna. In the Kat. palaarkt. Dipt. the family is divided into four sub- 
families. With regard to the American fauna Aldrich (A Cat. of North 
Am. Dipt., Smiths. Misc. Coll. XLVI, 1905) has divided the family into 
not less than twelve subfamilies; these are, I think, good and natural, but 
the author has given no diagnosis of them. As I have only examined the 
Danish genera and species more closely, I have thought more advisable at 
present to keep the subfamilies given in the Kat. palaarkt. Dipt., though I 
am well aware, that some of them are no doubt somewhat heterogeneous. 
I have only made few alterations . . . . I have placed Thrypticus and 
Acropsilus . . . . in the Hydrophorinae, the former near Medeterus, the 
latter near Thinophilus and Schoenophilus. The experienced Dipterolo- 
gist, Mr. T. Becker in Liegnitz, to whom I am indebted for many valuable 
hints, works at present with the Dolichopodidae, and we may hope soon to 


have from his hand a new and more satisfactory arrangement of the 
family in subfamilies.” 


Classification of Becker.—For the purpose of comparison with the 
arrangements previously made and with those worked out in the present 
study, Becker’s (1922) classification of the genera in nearctic and neo- 
tropical regions is given: 


I. DOLICHOPODINAE III. HYDROPHORINAE 
Dolichopus Latr. Hydrophorus Fall. 
Hygroceleuthus Lw. Scellus Lw. 
Hercostomus Lw. Liancalus Lw. 
Paraclius Big. Thinophilus Walk. 
Pelastoneurus Lw. Diostracus Lw. 
Sarcionus Aldr. Hypocharassus Mik. 
Stenopygium Becker Syntomoneurum Becker 
Tachytrechus Walk. Phylarchus Aldr. 
Polymedon O. S. Peodes Lw. 
Macellocerus Mik. 

Psilichium Becker IV. APHROSYLINAE 


Sybistroma Meig. 
Leptocorypha Aldr. Paraphrosylus Becker 


Gonioneurum Becker V. MEDETERINAE 
II. PLAGIONEURINAE Medeterus Fisch. 


Plagioneurus Lw. Thrypticus Gerst. 
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VI. RHAPHIINAE IX. STOLIDOSOMINAE 
Rhaphium Meig. Stolidosoma Becker 
Porphyrops Meig. 

Xiphandrium Lw. X. CAMPSICNEMINAE 


Syntormon Lw. 


Campsicnemus Halid. 


Sympycnus Lw. 


Achalcus Lw. Subsympycnus Becker 

Peloropeodes Wheel. Hyptiochaeta Becker 

Systenus Lw. Calyxochaetus Big. 
VII. NEURIGONINAE Lew. 


Xanthochlorus Lw. 


Neurigona Rond. Anepsiomyia Bezzi. 


VIII. DIAPHORINAE Teuchophorus Lw. 
Meig. Condylostylus Big. 
Coeloglutus Aldr. Megistostylus Big. 
Asyndetus Lw. Mesorhaga Schin. 
Argyra Meig. Leptorhethum Aldr. 
Leucostola Lw. Sciapus Zell. 
Achradocera Becker 
Symbolia Becker XII. Genus incertae sedis 
Xanthina Aldr. Anchineura Thoms. 


This arrangement by Becker is based mostly on the following external 
characters and shows that the mouth parts have been given no 
consideration: 


Dolichopodinae.—The first joint of the antennae is pubescent on the dorsal 
surface. 


Plagioneurinae.—The hypopygium lies completely imbedded in the sixth abdom- 
inal segment. The shape and arrangements of the organs of the hypopygium are 
remarkable and find no analogy in this family. 


Hydrophorinae—No special characteristics are given by Becker, but this state- 
ment is translated from his work: “Of our palearctic genera we can name four 
which America shares with us: Hydrophorus, Scellus, Thinophilus, and Liancalus. 
Besides, America has three genera which do not occur with us: Diostracus (Lw.), 
Hypocharassus (Mik.), and Syntomoneurum n. genus. Also are listed: Phylarchus 
(Aldr.), a new genus placed in the Thinophilinae by Aldrich, and Peodes (Lw.), 
which is mentioned by Bigot; furthermore, Peloropeodes (Wheel.) is found in 
Kertesz’ catalogue with the Hydrophorinae, in Aldrich’s catalogue with the 
Medeterinae. I can place this latter genus only with the Rhaphiinae.” 

Aphrosylinae—The palearctic species have almost a totally bare thorax on 
which stand only four pairs of dorsal medial bristles; the coxae have short thorn- 
like bristles, and the trochanters carry two strong, diverging bristles. The antennae 
of the American species are quite small. Those of the male are much smaller than 
those of the female. 

Medeterinae.—No characteristics are given, but Becker states that the only 
American genera in this subfamily are Medeterus and Thrypticus. 

Rhaphiinae.—According to Becker this group is represented in the palearctic 
zone by ten different genera; but at the present time the American fauna has fewer 
genera. Besides our three main genera, Rhaphium, Porphyrops, and Syntormon, 
only Xiphandrium and Achalcus and perhaps Peloropeodes are to be included here. 

Neurigoninae.—No characteristic is given for this group and only one genus, 
Neurigona, is placed in it. 
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Diaphorinae—Diaphorus (Meig.), Chrysotus (Meig.), Asyndetus (Lw.), 
Argyra (Macq.), and Leucostola (Lw.) occur in North America. Lyroneurus 
(Lw.), and the two new genera, Achradocera and Symbolia, are established in 
South America. No characteristics were given. 


Campsicneminae.—Thirteen genera of this group are recognized in the palearctic 
region, while only eight genera are found in the nearctic and neotropical regions. 
These are: Sympycnus (Lw.), Chrysotimus (Lw.), Anepsiomyia (Bezzi), Teucho- 
phorus (Lw.), Subsympycnus (Beck.), Hyptiochaeta (Beck.), and Calyxochaetus 
(Big.). The dominating genus is decidedly Sympycnus. 


Chrysosomatinae.—Five different genera belong here. The dominating genus is 
Condylostylus. It has a dorsal antennal bristle. In most species the wings show 
two diagonal stripes connected on the front margin. Sciapus has a very limited 
number of species and is very similar to Condylostylus. The genus Leptorhethum, 
established by Aldrich (1893), is closely related to Sciopus and differs only through 
a narrower head and a less deepened frons. A fourth genus, Mesorhaga, was 
introduced by Schiner in 1862. The members of this genus have the third antennal 
joint drawn out in the shape of a cone without any visible separation from the 
long, apical, antennal bristle. 

Classification of Curran.—The family Dolichopodidae is called by 
Curran (1934) “Dolichopidae” and “long-headed flies.” He does not 
group the genera into subfamilies and recognizes sixty-two American 
genera. He comments: “The American species were revised by Becker 
but so many new forms have been described since that this work will 
furnish only a basis for the study of the family.” 


MOUTH PARTS OF THE DOLICHOPODIDAE 


Amonc the previous studies of the mouth parts of this family, the work 
of Langhoffer (1901) deserves first consideration because he proposed a 
grouping of the genera which prepared the way for the present study. 

Langhoffer’s Study.—The importance of the mouth parts as diagnostic 
characters in a natural arrangement of the genera of the Dolichopodidae 
was first indicated by Langhoffer in 1901 when he proposed the four 
following groups: 

First Group (Type Hydrophorus). Here are classified forms in which 
two long hooks or tusk-like prongs project beneath the labrum (Lang- 
hoffer, Fig. 1, p. 843). The following genera are placed in this group: 
Medeterus Zitt., Hydrophorus Fall., Liancalus L., Tachytrechus Walk., 
Psilopus F., Thinophilus Zitt., Aphrosylus Lw., Campsicnemus Fill., 
Machaerium Lw., Xanthochlorus W., Sympycnus Meig., Chrysotus Meig., 
Argyra F. 

Second Group (Type Dolichopus). The epipharyngeal armature is less 
strongly chitinized than in the first group, and it is a light-brown color 
under the microscope. It consists of two longitudinal denticulated plates, 
which are placed under the labrum and end in tooth-like structures (Lang- 
hoffer, Fig. 2, p. 843). Here are grouped: Dolichopus Deg., Gymnop- 
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ternus Fill., Syntormon F., Hygroceleuthus Hal., Teuchophorus Kow., 
Diaphorus Meig. 

Third Group (Type Porphyrops). The epipharyngeal armature in this 
group is long, narrow, and richly set with tooth-like bristles (Langhoffer, 
Fig. 3, p. 844). It is very much weaker than in the first two groups. Only 
one genus is put in this group: Porphyrops Lw. 

Fourth Group (Type Orthochile). All the mouth parts of this group 
are long and narrow, even the maxillary palpi. Under the labrum are 
narrow, weak “mandibles,” rounded at their distal ends. There are no 
tooth-like bristles, only here and there a few small setae (Langhoffer, 
Fig. 4, page 844). Two genera are placed in this group: Neurigona Rond. 
and Orthochile Lw. 

Other Studies.—The mouth parts of this family have also been studied 
to some extent by the following investigators: Becher (1882), Smith 
(1890), Wesché (1904), Lundbeck (1912), Snodgrass (1922), and 
Williams (1939). Their findings will be reviewed here before the 
present writer’s observations are presented. 

Becher (1882, p. 148) described the mouth parts as follows: The 
proboscis is short and strong, and projects only slightly out of the oral 
cavity; but the distal parts can be moved against each other, as in other 
families. The maxillae appear to be absent, and only the palpi seem to 
exist. These are oval in form, with a long bristle at the tip. They rest on 
the proboscis. The labrum does not serve here, as elsewhere, as a covering 
of the upper parts, but it is a true chewing apparatus. In consequence of 
its great movement, and its form, it is used in the grinding of food. This 
can be observed in the living animal. Since the Dolichopodidae actually 
chew their food—small insects—the labrum is in constant action. A short 
dagger-like stylet lies under the labrum. It is broad at its proximal end, 
where the duct of the salivary glands opens into it. The labium consists 
of a medianly divided mentum and the lateral chitinous rods (stipes) of 
the upper plate. These rods go to the labella. The labella are capable of 
movement one upon the other. In this way they crush the insects that 
get between them. The effect of this grinding power is increased because 
the inner lips carry five or six radiating, grinding panels. In Medeterus 
the proboscis is thicker than in Dolichopus. The form is similar to 
Dolichopus. The species of Orthochile have a long Empis-like proboscis. 
Becher shows a lateral view of the entire mouth parts of Dolichopus 
aeneus Deg. in his Plate III, Fig. 16. In this same plate, Fig. 15a is a 
lateral view of the hypopharynx of Medeterus sp., and Fig. 15b is a 
cephalic view of the same structure. 

Smith (1890, p. 344) recorded the following: “Some specimens of a 
Dolichopid prepared for examination proved failures, owing to the lack 
of differentiation in the mounted material, and only a very unique char- 
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acter of the galear envelope was noted. Instead of pseudo-trachea, or the 
wrinkled structures often representing it, we find here a series of geminate 
tubercles decreasing in size from the margin and ending in the membrane. 
I have not seen this appearance in any other species, and could not study 
more than the one species of the family from the lack of material.” His 
one figure (p. 335) pictures only four pseudotracheae in a Dolichopid. 

Wesché (1904, pp. 28-47) divided the Diptera into eight groups. He 
placed the family Dolichopodidae in the fourth group because of the 
following characteristics: The mandibles are fused into the labium; all 
parts of the maxillae, except the stipes and cardines, are aborted; the 
palpi present are labial; the tracheae of the paraglossa (labella) are only 
moderately developed. Furthermore concerning the mouth parts of this 
family, he made the following statements: 

“The mouth parts of the Dolichopodidae possess one feature which 
separates them from all other families in Diptera: the tracheae on 
the paraglossa are of the most curious description. Under high powers, 
each one of them appears to be made up of a number of sub-rectangular 
semi-transparent cells, which decrease in size as the tracheae approaches 
the edge of the labellum; at its extremity is a very short, blunt hair in- 
serted in a minute cylinder. In Medeterus truncorum Mg., it has another 
appearance, rather granular and less differentiated. In most genera of this 
family the cardines of the maxillae are very anteriorly placed—the points 
on which the palpi are usually situated (close to the base of the labrum) 
are quite at the extremity of the paraglossae, and have feathered processes 
at the extremities, which are probably the remains of the maxillary palpi. 
The mentum has a central rod, which ends in a point between the para- 
glossae ; this rod has a median suture, and is homologous with the paired 
rods found in Bibio, and the ventral apodeme in Tipula, and represents 
the mandibles. This character is found in several families, and marks 
them off from the Muscidae, where the mandibles are on the dorsal side 
of the labium. The labrum is elaborately toothed and haired, and covers a 
powerful hypopharynx, with a deep channel, connected with a suctorial 
trachea, the true pharynx. The palpi are single-jointed, with a few long 
hairs, but with no central sense-organs such as is seen in the second joint 
of Bibio and of most Nemocera. 

“One interesting specialization is found in Orthochile nigrocerula Ltr., 
which has an elongated labium, a totally different arrangement of the 
cardines, and a general similarity to the mouth parts in the Muscidae. 
This lengthening of the labium probably enables the insect to reach the 
nectaries of flowers ; most of the other species are raptorial, haunt marshy 
spots, and feed on minute insects and Gastropods.” 

Wesché’s Plate VI, Figs. 9, 10, 11, 12, 13, and 14, show labrum, 
hypopharynx, labium, and paraglossa of Dolichopus griseipennis Stan., 
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in ventral aspect. The pseudotracheae and labial palpi are in dorsal aspect. 
The trophi of Orthochile Mg. are shown in his Plate VII, Fig. 1. 

Lundbeck (1912) gives general descriptions of the proboscis, hypo- 
pharynx, and maxillary palpi of Tachytrechus, Argyra, Rhaphium, Xan- 
thochlorus, Medeterus, Dolichopus, Thinophilus, and Neurigona. He does 
not figure these mouth parts. 

Snodgrass (1922, pp. 148-152), in describing the mouth parts of 
Melanderia mandibulata Aldr., points out that the labella have a very 
unusual development. Each labellum possesses a movable lobe, the 
terminal part of which is thick, strongly sclerotized, and produced into a 
large tooth-like structure. These structures are turned inwardly toward 
each other and give the appearance of mandibles. He says, “Melanderia 
possesses, besides its pseudo-mandibles, other mouth structures of interest 
which, however, are not visible externally. There are four great prongs 
depending from the epipharynx, in addition to the usual hypopharynx, 
which is a strongly developed, decurved appendage projecting from the 
lower lip of the mouth within the anterior enclosure of the labiam.” Six 
drawings of the different aspects of these structures are figured in his 
Plate XIV, p. 151. In his Principles of Insect Morphology (1935, p. 315), 
Snodgrass also states, “The only truly, biting flies are certain species of 
Dolichopodidae in which the terminal lobes of the labium are strongly 
sclerotized and jaw-like in form and action.” 

Williams (1938) does not discuss the mouth parts of the Dolichopo- 
didae but illustrates the head of Campsicnemus. His Fig. 18 is a lateral 
aspect of the head, with labella removed. In this figure he calls the epi- 
pharyngeal prongs “maxillae” and “mandibles” respectively. The hairy 
membrane cephalad of the prongs, and projecting downward, is termed 
a “labrum-epipharynx.” The region proximad of the “labrum-epipharynx” 
is called the clypeus. 

Lateral Aspects of the Entire Mouth Parts——The lateral aspects of 
the entire feeding mechanism of the different genera of Dolichopodidae 
studied by the writer (Figs. 1 to 33) present the same general gross 
features as stated above, with the exception of Melanderia mandibulata 
Aldr. (Fig. 32), already described above by Snodgrass. Typically this 
mechanism is composed of a large, sclerotized, clypeolabral-pharyngeal 
region, and a labium. The proximal ridges of the pharynx (Fig. 1, ph) 
are deeply invaginated and end in two projections, the cornuae (Fig. 1, 
cu). The clypeus (Fig. 1, c), anterior to and fused with the pharynx, is 
always pubescent. The labrum (Fig. 1, /), distad of the clypeus, is usually 
rounded. It sometimes possesses a membranous flap-like projection as in 
Laxina (Fig. 44). The maxillary palpi (Fig. 1, mx.p, and Fig. 191), are 
oval in shape. The exact point of insertion is difficult to determine because 
at one time they seem attached to the clypeolabral region, and at another, 
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to the labium. They lie on a membranous region between labium and the 
clypeolabral region (Fig. 191). The hypopharynx (Fig. 1, hyp), caudad 
of the pharynx, has a large salivary bulb (Fig. 1, s.b) at its proximal end. 
The salivary duct (Fig. 1, s.d) extends from this bulb to the apex of the 
hypopharynx. The labium (Fig. 1, Ja) is located caudo-ventrad of the 
hypopharynx. It is composed of a proximal sclerotized area, the theca 
(Fig. 1, t), and two semimembranous, pilose labella (Fig. 1, Jab). Pseudo- 
tracheae (Fig. 1, ps) are generally present in each labellum. 

Clypeolabral-Pharyngeal Region.—The clypeolabral-pharyngeal region 
(Figs. 33-65) consists of clypeus (Fig. 33, c), labrum (Fig. 33, /), 
pharynx (Fig. 33, ph), epipharyngeal armature (Fig. 33, ep.a), an 
apodeme (Fig. 33, ap), and a hypopharynx (Fig. 33, hyp). In Diaphorus 
(Fig. 33) the labrum is semitubular and very much elongated. The cor- 
nuae are also long. The apodeme is very slender. The salivary bulb at 
the proximal end of the hypopharynx is rather large. Chrysotus (Fig. 34) 
has this region similar to that of Diaphorus, but the cornuae are wider. 
In Rhaphium (Fig. 35) the apodeme is absent, but there is a sclerotized 
projection extending from the caudal region of the clypeus to the labrum. 
The hypopharynx is as long as the epipharyngeal prongs. The labrum is 
not as long as in Diaphorus (Fig. 33), and the cornuae are truncate. The 
cornuae of Neurigona (Fig. 36) are very small and pointed. The labrum 
is short and the apodeme broad. The hypopharynx is much longer than 
the prongs. 

The clypeolabral-pharyngeal regions of Medeterus (Fig. 37) and 
Thrypticus (Fig. 38) differ from the former genera because the prongs 
are longer and stronger. Both genera have long apodemes and are quite 
similar, but the prongs and hypopharynx of Thrypticus are at right 
angles to the pharynx. Aphrosylus (Fig. 39) has a more compact clypeo- 
labral-pharyngeal region than the preceding genera. The apodeme is very 
wide, and does not extend beyond the clypeopharyngeal ridges. The 
hypopharynx is quite long and has a distinct salivary duct leading to the 
apex. The clypeolabral-pharyngeal regions in Scellus (Fig. 40) and in 
Millardia (Fig. 41) are very much alike. The cornuae of both are large 
and high. The apodemes are very wide and their proximal ends are far 
beyond the clypeopharyngeal ridges. The hypopharynx in each is longer 
than the epipharyngeal prongs. Scellus has a truncate and piliferous 
labrum. The cornuae of Xanthochlorus (Fig. 42) are truncate. The 
apodeme is not broad. Each epipharyngeal prong has a lateral tooth-like 
structure. In Diostracus (Fig. 43) the prongs have developed a lateral 
projection to the labrum. The cornuae are rounded. The labrum is longer 
than that of Xanthochlorus. 

Four connected epipharyngeal prongs have developed in Laxina 
(Fig 44). The labrum has a long, membranous hairy flap at the distal 
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end. The apodeme is very short and the hypopharynx long. The arrange- 
ment of these structures in Condylostylus (Fig. 45) is like that of Laxina, 
but the apodeme is small. In Sciapus (Fig. 46) and Mesorhaga (Fig. 47) 
there is also an arrangement similar to Laxina, but in Sciapus the labrum 
shows a sclerotized prolongation. The anterior pair of prongs in Thino- 
philus (Fig. 48) have broken up into two pairs of tooth-like structures, 
which are fused with the labrum by a prolongation from the anterior pair. 
The apodeme is broad and extends far beyond the clypeopharyngeal 
ridges. The posterior region of the epipharyngeal armature of Hypocha- 
rassus (Fig. 49) has developed into a pair of prongs. The anterior region 
has become a very efficient lacerating implement. This region has also 
a pair of prongs, to which is attached broad plate-like processes, posses- 
sing a series of small teeth and denticulated edges. The apodeme is broad. 
Melanderia (Fig. 50) has a not very well differentiated labral region ; but 
it has four well-developed prongs in separable pairs pending from the 
epipharyngeal area. The hypopharynx is prominent and very long. The 
apodeme is large and flat. The epipharyngeal arrangement in Hy- 
drophorus (Fig. 51) and in Campsicnemus (Fig. 52) is very similar. 
The apodemes are very large and rounded at their proximal end. The 
hypopharynx of the former genus shows a lateral, wing-like flap near the 
distal end. The anterior, epipharyngeal prongs in Liancalus (Fig. 53) 
end in two blade-like structures in the labral membrane. The hypo- 
pharynx is narrow and very long. The proximal regions of the prongs 
of Argyra (Fig. 54) and of Peloropeodes (Fig. 55) are plate-like. The 
clypeopharyngeal region of the latter is wider than that of the former. 
In Teuchophorus (Fig. 56) the hypopharynx is very long, the apodeme 
is narrow, and the cornuae are truncate. Tachytrechus (Fig. 57) has wide 
cornuae. The apodeme is broad. The epipharyngeal structures are more 
plate-like than in the preceding genera. Plagioneurus (Fig. 58), except 
for the small cornuae, has a similarly constructed region. The epipharyn- 
geal armature of Syntormon (Fig. 59) consists of denticulated plates. 
The hypopharynx is very long. Pelastoneurus (Fig. 60) has a very com- 
pact clypeopharyngeal region. The labrum is truncate, and the hypo- 
pharynx is very long. In Sympycnus (Fig. 61) the labrum is more pointed 
than in Pelastoneurus. The hypopharynx is long and the apodeme short. 
In Gymnopternus (Fig. 62) the hypopharynx is more rounded at the 
apex than that of Sympycnus (Fig. 61). Hygroceleuthus (Fig. 63) has 
a longer hypopharynx than either Gymnopternus or Sympycnus. Doli- 
chopus (Fig. 64) has a larger apodeme than Hygroceleuthus, and the 
hypopharynx is also longer. 

Epipharyngeal Armature—The epipharyngeal armature of the 
Dolichopids (Figs. 65-97) shows modifications in its development. There 
are present six different forms, which the writer describes as: (1) labrum 
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elongated with two short prongs, (2) labrum not elongated with two 
longer prongs, (3) four connected epipharyngeal prongs, (4) four dis- 
connected epipharyngeal prongs, (5) labrum plate-like with four con- 
nected prongs, and (6) labrum plate-like with two prongs. The elongated 
labrum is found in Diaphorus (Fig. 65) and Chrysotus (Fig. 66). In 
both genera the short tooth-like prongs are fused with the elongated 
labrum. Rhaphium (Fig. 67), Neurigona (Fig. 68), Medeterus (Fig. 69), 
Thrypticus (Fig. 70), Aphrosylus (Fig. 71), Scellus (Fig. 72), Mil- 
lardia (Fig. 73), Xanthochlorus (Fig. 74), and Diostracus (Fig. 75) 
make up the two-pronged type with a short labrum. The prongs in 
Rhaphium seem to clasp the labrum. Those of Neurigona are very slender 
and delicate. In Medeterus and Thrypticus they are long, strong, un- 
denticulated prongs. In Aphrosylus, Scellus, and Millardia the prongs are 
denticulated. The prongs of Xanthochlorus are decidedly denticulated 
along the right margin, and there is one prominent tooth-like structure on 
the left margin of each prong. Diostracus has prongs similar to those of 
Xanthochlorus. 

In the group with four connected prongs are placed Laxina (Fig. 76), 
Condylostylus (Fig. 77), Sciapus (Fig. 78), Mesorhaga (Fig. 79), and 
Thinophilus (Fig. 80). The prongs in Laxina, Condylostylus, Sciapus, 
and Mesorhaga are very similar. In all four genera, the posterior pair of 
prongs is about twice as long as the anterior pair. Mesorhaga has a 
projecting structure on each one of the anterior pair of prongs, which is 
connected with the labrum. The anterior prongs of Thinophilus form a 
denticular prolongation to the labrum. Hypocharassus (Fig. 81) and 
Melanderia (Fig. 82) belong to the type with four disconnected prongs. 
Hypocharassus (Fig. 81) has four acuminate, denticulated prongs carried 
on one basal plate. The anterior pair consists of plate-like structures, 
having a series of small teeth. Melanderia has four tusk-like prongs, 
carried on two basal plates. No denticulation is present on the prongs. 

In the group with four connected prongs and a plate-like labrum are 
placed Hydrophorus (Fig. 83), Campsicnemus (Fig. 84), Liancalus 
(Figs. 85a and 85b), Argyra (Fig. 86), Peloropeodes (Fig. 87), and 
Teuchophorus (Fig. 88). In Hydrophorus the posterior pair of prongs 
is broad and denticulated, while the anterior pair is short and fused with 
the labrum. The posterior pair of prongs of Campsicnemus is long and 
denticulated. The anterior pair has a dentate outer edge on each plate. 
They are fused with the labrum for some distance and end in two short 
prongs. The posterior pair of prongs of Liancalus is similar to Camp- 
sicnemus, but the anterior pair ends in two blade-like structures (Fig. 85b) 
in a hairy membrane which encloses a denticulated area. The prongs of 
Argyra are almost similar to those of Liancalus, but they are more plate- 
like. The anterior prongs are dentate along the outer edges and are fused 
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with the labrum. Peloropeodes and Teuchophorus have a more plate-like 
armature than the preceding genera. The posterior prongs are still pro- 
nounced, but the anterior pair is fused with the labrum. 

The group with a plate-like labrum and two prongs is represented by 
Tachytrechus (Fig. 89), Plagioneurus (Fig. 90), Syntormon (Fig. 91), 
Pelastoneurus (Fig. 92), Sympycnus (Fig. 93), Gymnopternus (Fig. 94), 
Hygroceleuthus (Fig. 95), and Dolichopus (Fig. 96). In Tachytrechus 
the plates are dentate on the anterior edges, and both posterior corners are 
dentiform. Plagioneurus resembles Tachytrechus, but the anterior margins 
of the plates are not so dentate. The plates of Sympycnus, Gymnopternus, 


Hygroceleuthus, and Dolichopus possess a series of small teeth on their 
outer surfaces. 


Hypopharynx.—The long, tapering hypopharynx of the Dolichopodi- 
dae (Fig. 97) is distad of the pharynx and projects beween the lobes of 
the labella. At its proximal end there is a large salivary bulb (Fig. 97, 
s.b), in the center of which is a dark spot, which seems to be connected 
with the salivary duct. This duct (Fig. 97, s.d) extends the length of the 
hypopharynx to the apex and seems to parallel a hairy cavity. The shape 
of the hypopharynx shows a gradual transition from a simple lanceo- 
late type, through a series of triangular, conoidal, sub-quadrately tri- 
angular, turbinate, sub-triangular, and pentagonal types. 

The lanceolate group is represented by Condylostylus (Fig. 97), Aph- 
rosylus (Fig. 98), Xanthochlorus (Fig. 99), Neurigona (Fig. 100), 
Laxina (Fig. 101), and Rhaphium (Fig. 102). In Condylostylus the 
hypopharynx has a distinct salivary duct leading to the apex. It is very 
narrow. In Aphrosylus we see a similar condition. The hypopharynx of 
Xanthochlorus is oval at the proximal end, but tapers to a definite point 
at the distal end. The ventral surface is more modified than that of the 
preceding genera, and the salivary duct is not so distinct. Neurigona has 
a hypopharynx that is oval at its proximal end and gradually pointed at its 
distal end. That of Laxina is similar to Neurigona at its proximal end, 
but its distal end is abruptly pointed. The salivary duct is also more dis- 
tinct. Rhaphium has a distinctly wider hypopharynx than any of the 
preceding genera. 

The triangular type of hypopharynx is found in Diaphorus (Fig. 103), 
Syntormon (Fig. 104), Chrysotus (Fig. 105), Sympycnus (Fig. 106), 
Teuchophorus (Fig. 107), Thrypticus (Fig. 108), Tachytrechus (Fig. 
109), and Medeterus (Fig. 110). In Diaphorus and Syntormon the hypo- 
pharyngae are similar, but Syntormon lacks the hairs at the distal end. 
The hypopharynx of Chrysotus is not so long as that of Diaphorus and 
Syntormon, and its ventral surface is more complicated. Teuchophorus 
has a more triangular hypopharynx than Syntormon. The distal end is 
also more pointed. In Thrypticus the proximal end of the hypopharynx 
is similar to Teuchophorus, but the apex area is acuminated and curved. 
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Tachytrechus has a hypopharynx having a general likeness to Thrypticus, 
but the distal end is not so narrowly curved. 

The conoidal type of hypopharynx is found in Campsicnemus 
(Fig. 111), Plagioneurus (Fig. 112), Argyra (Fig. 113), Liancalus 
(Fig. 114), Dolichopus (Fig. 115), Hygroceleuthus (Fig. 116), Peloro- 
peodes (Fig. 117), and Hypocharassus (Fig. 118). Campsicnemus and 
Plagioneurus have similar hypopharyngae, but that of the latter tapers 
more abruptly toward the distal end. The hypopharynx of Argyra is 
very broad at the proximal end, then becomes suddenly attenuated to an 
elongated apex. In Liancalus and Dolichopus the hypopharyngae are 
narrower at the proximal end than the hypopharynx of the Argyra. Their 
ventral surfaces are also more modified. Hygroceleuthus and Peloro- 
peodes have the proximal ends and the ventral surfaces of their hypo- 
pharyngae more specialized than Dolichopus. The hypopharynx of Hy- 
pocharassus is very broad at its proximal end and then suddenly narrows 
to an elongate, triangular area. The ventral surface is more intricate than 
any of the preceding genera. 

Melanderia (Fig. 119), Thinophilus (Fig. 120), and Diostracus 
(Fig. 121) have sub-quadrately triangular hypopharyngae. Those of Me- 
landeria and Thinophilus are similar, but that of Thinophilus is longer. 
In Diostracus the hypopharynx is more pronouncedly sub-quadrate, more 
suddenly attenuated, and more sharply pointed at the distal end than that 
of Melanderia and Thinophilus. 

The turbinate type of hypopharynx is found in Gymnopternus 
(Fig. 122) and Pelastoneurus (Fig. 123). Both of these genera have 
hypopharyngae that are very broad at the base, short, and very pointed 
at the apex. 

The sub-triangular type of hypopharynx occurs in Sciapus (Fig. 124), 
Mesorhaga (Fig. 125), Millardia (Fig. 126), and Scellus (Fig. 127). 
These structures are rather narrow at the base and have a short tube-like 
apex. The hypopharynx of Millardia has hairs at the distal end. 

A pentagonal hypopharynx is found in Hydrophorus (Fig. 128a). 
This appearance is perhaps due to the fact that there is a wing-like flap 
near the apex (Fig. 128b). 

Labium.—The labium (Figs. 129-160) is the only part of the trophi 
of the Dolichopodidae usually seen on external examination of the mouth 
parts. With the exception of Melanderia (Fig. 159), this structure is 
regularly an elongated, bilaterally symmetrical appendage ending in two 
oval lobes, known as labella (Fig. 129, lab). The membrane (Fig. 129, m) 
investing the oral and distal surfaces of each labellum contains many 
sensory hairs (Fig. 129, sh), which are perhaps tactile in function. Some- 
times the external covering of each labellum is strengthened by thin, 
sclerotized plates (Fig. 130, sc.p). Two lateral rods (Fig. 129, Lr.) 
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extend from the pseudotracheal region of each labellum along the sides 
of the theca. There are no labial palpi. Those figured in the drawings 
are maxillary palpi. The internal walls of the labella, which are nor- 
mally in contact with one another, are transversed by pseudotracheae 
(Fig. 129, ps). Rudiments of the glossae (Fig. 129, g) are sometimes 
quite evident. The proximal end of the labium is known as the theca 
(Fig. 129, t). This region is shield-shaped and usually ends proximally 
in two long projections. Sense hairs are scattered throughout its dorsal 
surface. 

The labium of Condylostylus (Fig. 129) has ribbon-like pseudo- 
tracheae. Four blade-like structures, with numerous sense organs, extend 
from the theca and end in the labellar membrane. In Laxina (Fig. 130) 
the glossal region forms two pairs of hairy palps. The theca is more 
bristled than that of Condylostylus. The theca in Xanthochlorus 
(Fig. 131) has a large bristle on each side. The whole labium is very 
pilose. Sciapus (Fig. 132) has a labium similar to Laxina, except that 
the glossal region is not so evident. The labium of Thrypticus (Fig. 133) 
is very elongated and narrow. In Medeterus (Fig. 134) the labium is 
larger than in Thrypticus. Rhaphium (Fig. 135) has a labium whose 
parts are rather difficult to interpret. The theca is small and has a series 
of bristles. The labella seem to form a canopy from which three or four 
denticulated pairs of plates descend. The pseudotracheae are peculiar and 
will be discussed later. In Hypocharassus (Fig. 136) the labium has an 
ear-shaped sense organ on each labellum. The boundary of the theca was 
rather difficult to determine. The labia of Diostracus (Fig. 137), Gym- 
nopternus (Fig. 138), and Thinophilus (Fig. 139) are quite similar to 
Hypocharassus. In Millardia (Fig. 140) and Hydrophorus (Fig. 141), 
the theca and labella are distinct. A row of bristles appears at the distal 
end of the theca. Two views of the labium of Aphrosylus are figured 
(Figs. 142a, 142b). The cephalic view (Fig. 142b) shows two serrate 
plates with sense organs proximad of the pseudotracheae. The caudal 
aspect (Fig. 142a) shows hairy lobes proximad of the pseudotracheae. 
The labium of Campsicnemus (Fig. 143) is very pilose. The labella are 
short and broad. A bar-like structure is found at the proximal end of the 
theca of Chrysotus (Fig. 144). The labellar lobes seem to be three- 
folded. The glossal region is very hairy. Diaphorus (Fig. 145) has a pair 
of denticulated lobes in the region of the glossae. The labium of Neu- 
rigona (Fig. 146) appears to be tubular. It is rather difficult to define the 
boundaries of the theca and labella. Plagioneurus (Fig. 147) and Pelo- 
ropeodes (Fig. 148) have labia similar to Campsicnemus. The theca of 
Syntormon (Fig. 149) is sub-quadrate. The membranous areas of the 
labella of Sympycnus (Fig. 150) are larger than those of Peloropeodes, 
and the glossae are represented by a pair of pilose lobes. The glossal 
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region of Liancalus (Fig. 151) is ‘also very hairy. Pelastoneurus 
(Fig. 152) has finger-like structures in each labellum, and the bristles on 
the theca are crowded at the center of the distal end. Tachytrechus 
(Fig. 153) has a structure which may be the glossae at the proximal 
end of the theca, between the labella. Scellus (Fig. 154) has two long 
projections at the proximal end of the theca, and the lobes of the labella 
are broad and oval. The labella of Dolichopus (Fig. 155) and Hy- 
groceleuthus (Fig. 156) are broad and very hairy. The theca and labella 
of Teuchophorus (Fig. 157) are equal in size. Argyra (Fig. 158) has a 
very large labium. Its theca is greatly indented at the proximal end and 
has two long proximal processes. The labium of Mesorhaga was broken 
in dissection and could not be studied. The labium of Melanderia 
(Fig. 159) has already been described. 

Pseudotracheae.—There are two kinds of pseudotracheae present in 
the labella of this family—those with ribbon-like panels and those with 
sclerotized panels. Becher (1882, p. 148) first termed these pseudo- 
tracheae “Reibleisten,” which I have translated “grinding panels.” The 
panels radiate from a small sclerotized area and end pointedly in the 
membrane. There is a central groove in each ribbon-like panel. 

Five ribbon-like panels are found in Condylostylus (Fig. 160), and 
six ribbon-like panels occur in Laxina (Fig. 161), Xanthochlorus 
(Fig. 162), Sciapus (Fig. 163), Thrypticus (Fig. 164), Medeterus 
(Fig. 165), and Rhaphium (Fig. 166). 

In Laxina (Fig. 161) sense organs are present between panels 2 and 
3, 4 and 5, 5 and 6. Xanthochlorus (Fig. 162) has six tubulous pseudo- 
tracheae, which end rather bluntly in the membrane. The ribbons have 
sense organs on their apical ends. Sense organs also occur near the base 
of panels 1, 2, 4, 5, and 6. The central grooves of the panels are similar 
to Sciapus. In Medeterus (Fig. 165) the ribbons of the pseudotracheae 
are also tubulous, with sense pegs at the apical end of each panel. Sense 
organs are present between panels 1 and 2, 3 and 4, 5 and 6. The central 
groove of each panel is almost closed, and its edges are asperous. Sciapus 
(Fig. 163) has pseudotracheae almost like Xanthochlorus, but the sense 
organs at the proximal ends are between panels 2 and 3, 4 and 5. The 
central groove is very wide in some parts of the ribbons. The sclerotized 
area from which the panels arise is longer and wider than in Thrypticus. 

The pseudotracheae with sclerotized panels are always six in number 
but vary in three ways: some genera (Figs. 167 and 168) are irregularly 
sclerotized; one genus (Fig. 169) has unpaired sclerotized areas; most 
others (Figs. 170 to 189) have paired (geminate), sclerotized, sub- 
rectangular areas. 

Irregular sclerotized wrinklings, as well as sclerotized sub-rectangular 
areas, are found in the panels of the pseudotracheae of Hypocharassus 
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(Fig. 167) and Diostracus (Fig. 168). In Hypocharassus the sense 
organs occur medially between the panels and at the distal end of each 
panel. Diostracus has institia at the caudal margin of each panel and has 
sense organs at both proximal and distal ends. 

Gymnopternus (Fig. 169) is the only genus that has the six panels 
arranged in pairs, with four unpaired, sclerotized, sub-rectangular areas 
in each panel. 

Pseudotracheae that consist of six panels with geminate, sub-rec- 
tangular, sclerotized prominences in each panel occur in Thinophilus 
(Fig. 170), Millardia (Fig. 171), Hydrophorus (Fig. 172), Campsic- 
nemus (Fig. 174), Chrysotus (Fig. 175), Diaphorus (Fig. 176), Neu- 
rigona (Fig. 177), Plagioneurus (Fig. 178), Peloropeodes (Fig. 179) 
and Syntormon (Fig. 180). Aphrosylus (Fig. 173) has only five panels 
of this kind, and its sixth panel is ribbon-like and unsclerotized. Its sense 
organs are at the proximal ends of panels 1, 2, 3, 4, and 5, and one long 
bristle-like sense hair occurs at the distal end of each panel. 

Thinophilus (Fig. 170) has only a small geminately sclerotized area 
in each panel. There are sense pegs on the proximal ends of panels 3, 
5, and 6. In Millardia (Fig. 171) the six panels have large solidly sclero- 
tized areas at their proximal ends, followed by geminately sub-rectangular 
areas, which decrease in size towards the distal end. The proximal sense 
organs are on panels 1 and 3, and each of the six panels has a distal sense 
organ. Hydrophorus (Fig. 172) has an arrangement of pseudotracheae 
similar to Millardia, but the proximal sense organs are between panels 2 
and 3, 4 and 5. The last panel of the pseudotracheae of Campsicnemus 
(Fig. 174) has a small unsclerotized area at its distal tip. The proximal 
sense organs are between panels 2 and 3, 4 and 5, 5 and 6. There is also 
a sense organ at the distal end of each panel. Chrysotus (Fig. 175) has 
six long narrow panels with paired oval areas in each. The proximal sense 
organs are between panels 1 and 2, 3 and 4. Each panel has a distal 
sense organ as in the preceding genera of this group. The panels in 
Diaphorus (Fig. 176) are similar to the panels of Chrysotus, but there 
is also a proximal sense organ between panels 5 and 6. Neurigona 
(Fig. 177) has a sense peg on the base of panels 1, 3, and 5 and also near 
the distal end of each panel. The panels in Plagioneurus (Fig. 178) are 
similar to those of Chrysotus and Neurigona, but the proximal sense pegs 
are between panels 1 and 2, 2 and 3. Peloropeodes (Fig. 179) has 
pseudotracheae similar to Plagioneurus, but the panels are much longer 
and there are five basal sense organs. The panels of Syntormon (Fig. 180) 
are somewhat curved at the distal ends, and the proximal sense organs 
lie between panels 2 and 3, 4 and 5, 5 and 6. 

The following genera have geminately sclerotized sub-rectangular 
areas also but differ from the former group in the location of the sense 


RELATIONSHIPS OF DOLICHOPODIDAE—CREGAN 29 


organs which are present at the distal end only: Sympycnus (Fig. 181), 
Liancalus (Fig. 182), Pelastoneurus (Fig. 183), Tachytrechus (Fig. 184), 
Scellus (Fig. 185), Dolichopus (Fig. 186), and Hygroceleuthus 
(Fig. 187). 

The pseudotracheae of Teuchophorus (Fig. 188) and Argyra 
(Fig. 189) have no sense organs at either proximal or distal ends, but 
the panels have geminate sub-rectangular prominences as in the pre- 
ceding group. Melanderia has no pseudotracheae, but an interdental ar- 
mature occurs on the membrane surrounding each labellum (Fig. 190, m). 


RELATIONSHIP OF THE GENERA BASED ON 
THE PRESENT STUDY 


THE SIMILARITY in the shape and size, as well as the comparison of the 
structural characteristics found in the epipharyngeal armature and the 
pseudotracheae, in the different genera of the Dolichopodidae studied, 
have led to the following generic combinations. The hypopharyngeal 
characteristic was not considered in this classification because the tran- 
sition of the hypopharynx from one shape to the other is so gradual that 
it is rather difficult to determine to which group each hypopharynx 
belongs. These groups are arranged in a series, from what I believe to be 
the most primitive to that which is most highly specialized as determined 
especially by the labrum and labial panels. 


Group I.—Labrum elongated; two very short prongs; six panels gemi- 
nately sclerotized: 
Diaphorus (Figs. 65 and 176) 
Chrysotus (Figs. 66 and 175) 


Group II.—Labrum not elongated; two prongs; six panels geminately 
sclerotized: 
Aphrosylus (Figs. 71 and 173) 
Neurigona (Figs. 68 and 177) 
Millardia (Figs. 73 and 171) 
Scellus (Figs. 72 and 185) 


Group III.—Labrum not elongated; two prongs; six panels irregularly 
sclerotized: 
Diostracus (Figs. 75 and 168) 


Group IV.—Labrum not elongated; two prongs; six panels ribbon-like 
and not geminately sclerotized: 
Medeterus (Figs. 69 and 165) 
Thrypticus (Figs. 70 and 164) 
Rhaphium (Figs. 67 and 166) 
Xanthochlorus (Figs. 74 and 162) 
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Group V.—Labrum not elongated; four prongs connected; five panels 
ribbon-like and not geminately sclerotized: 
Condylostylus (Figs. 77 and 160) 


Group VI.—Labrum not elongated; four prongs connected; six panels 
ribbon-like and not geminately sclerotized: 
Laxina (Figs. 76 and 161) 
Sciapus (Figs. 78 and 163) 
Mesorhaga (Fig. 79) 


Group VII.—Labrum not elongated; four prongs connected; six panels 
geminately sclerotized: 
Thinophilus (Figs. 80 and 170) 


Group VIII.—Labrum not elongated; four prongs disconnected; six 
panels geminately and irregularly sclerotized: 
Hypocharassus (Figs. 81 and 167) 


Group IX.—Labrum not elongated ; four prongs disconnected ; no panels: 
Melanderia (Fig. 82) 


Group X.—Labrum plate-like; four prongs connected; six panels gemi- 
nately sclerotized: 
Argyra (Figs. 86 and 189) 
Campsicnemus (Figs. 84 and 174) 
Hydrophorus (Figs. 83 and 172) 
Liancalus (Figs. 85 and 182) 
Peloropeodes (Figs. 87 and 179) 
Teuchophorus (Figs. 88 and 188) 


Group XI.—Labrum plate-like; two prongs; six panels with sclerotiza- 
tions unpaired: 
Gymnopternus (Figs. 94 and 169) 


Group XII.—Labrum plate-like; two prongs; six panels geminately 
sclerotized: 

Dolichopus (Figs. 96 and 186) 

Hygroceleuthus (Figs. 95 and 187) 

Plagioneurus (Figs. 90 and 178) 

Pelastoneurus (Figs. 92 and 123) 

Syntormon (Figs. 91 and 180) 

Sympycnus (Figs. 93 and 181) 

Tachytrechus (Figs. 89 and 184) 


Undoubtedly, Becker (1922) did not consider the mouth parts in his 
classification of subfamilies, for we find genera with the most striking 
structural differences grouped together. For instance the subfamily Hy- 
drophorinae contains the following: Hydrophorus (Figs. 83 and 172), 
which belongs in my Group X; Scellus (Figs. 72 and 185) in Group II; 
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Thinophilus (Figs. 80 and 170) in Group VII; Diostracus (Figs. 75 and 
168) in Group III; and Hypocharassus (Figs. 81 and 167) in Group 
VIII. Becker’s subfamilies Campsicneminae, Chrysosomatinae, and 
Rhaphiinae also have several outstanding examples of generic groupings 
with great differentiation in the mouth parts. 


SUMMARY 


TuIs stupy deals with the modifications and relationships of the mouth 
parts of thirty-two representative genera of the dipterous family Doli- 
chopodidae. The family characteristics, habitats, and food habits of these 
flies are considered in order to understand more fully the mouth struc- 
tures. The form and structure of the mouth parts of the thirty-two 
genera are illustrated by 193 drawings. It is evident from a review of the 
literature that previous investigators, with the exception of Langhoffer, 
have not observed the remarkable degree of generic variability in the 
mouth parts of this family and have not appreciated the value of the 
mouth parts from a taxonomic standpoint. 

After a consideration of the various striking structural differences of 
the trophi in the different genera of Dolichopodidae, it is apparent to the 
writer that the structure of the mouth parts is of real importance in a 
grouping of the genera into subfamilies. On the basis of this study, the 
writer recognizes twelve groups of genera, including intermediate and 
transitional groups not observed by Langhoffer, who made the only 
previous study of these organs. These twelve groups may be considered 
as subfamilies although not so named here. 

It is apparent in this work that some of the generic groupings of both 
Aldrich (1905) and Becker (1922), which are based on other characters, 
correspond with those of the writer. For instance, both authors have 
grouped Diaphorus and Chrysotus together, also Medeterus and Thrypti- 
cus. Other groupings of these investigators, however, do not correspond 
to those of the writer. This is perhaps due to the fact that neither 
considered the mouth parts in his classification. 

In the present generic groupings the labrum, the epipharyngeal arma- 
ture, and the pseudotracheae are the only mouth parts considered. These 
structures seem to be the most important so far as relationships between 
the genera are concerned. They are comparatively conspicuous, and their 
structural differences are so pronounced that anyone can easily recognize 
their differences and similarities. The hypopharynx was not considered 
in the grouping, because a study of it shows that there is a gradual tran- 
sition in form from a simple lanceolate type to a complex pentagonal 
type. It has not been possible, therefore, to place each type of hypo- 
pharynx in its proper group. 
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In the generic arrangement a consideration of the above characters 
necessitated a change in the groupings of Aldrich and Becker. Regard- 
less of other external characteristics, the writer has grouped the genera 
on the basis of the mouth parts in sequence from what is considered the 
most primitive type, as found in Group I, with the labrum elongated and 
two very short prongs, to that which is found in Group XII, with a plate- 
like labrum and two well-developed epipharyngeal prongs. 
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ABBREVIATIONS USED IN PLATES 


ap........apodeme 

cu........cornu ps..........pseudotracheae 
ep.a......epipharyngeal armature s...........sense organ 

hyp.......hypopharynx s.b.........salivary bulb 

l.........labrum sc.p........sclerotized plate 
la........labium s.d.........salivary duct 

, lab.......labellum sh..........sense hair 
Lr........lateral rod Sp..........sense peg 

m........membrane 

1. 
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PLATE I 


Lateral Aspect of the Complete Feeding Mechanism 


Fic. 1. 
Fie. 2. 
Fie. 3. 
Fic. 4. 
Fie. 5. 
Fic. 6. 


Condylostylus sipho Say, female. 
Laxina calcarata Lw., male. 
Xanthochlorus helvinus Lw., female. 
Sciapus scintillans Lw., female. 
Thrypticus willistoni Wheel., female. 
Medeterus aldrichi Wheel., male. 


\] 
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RELATIONSHIPS OF DOLICHOPODIDAE—CREGAN 


Lateral Aspect of Complete Feeding Mechanism 


Fic. 7. Rhaphium effilatus Wheel., male. 

Fic. 8. Hypocharassus pruinosus Wheel., female. 
Fic. 9. Diostracus prasinus Lw., female. 

Fic. 10. Gymnopternus barbatulus Lw., male. 

Fic. 11. Thinophilus ochrifacies V. D., male. 

Fic. 12. Millardia intentus Aldr., female. 
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PLATE III 


Lateral Aspect of Complete Feeding Mechanism 


Fie. 13. 
Fic. 14. 


Fie. 15. 


Fie. 16. 
Fic. 17. 


Hydrophorus sodalis Wheel., female. 
Aphrosylus praedator Wheel., female. 
Campsicnemus nigripes V. D., male. 
Chrysotus choricus Wheel., male. 
Diaphorus leucostomus Lw., male. 
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RELATIONSHIPS OF DOLICHOPODIDAE—CREGAN 


PLATE IV 
Lateral Aspect of Complete Feeding Mechanism 


Fic. 18. Neurigona carbonifer Lw., female. 

Fic. 19. Plagioneurus univittatus Lw., female. 
Fic. 20. Peloropeodes acuticornis V. D., male. 
Fic.21. Syntormon cinereiventris Lw., male. 
Fic. 22. Sympycnus lineatus Lw., male. 

Fic. 23. Liancalus similis Aldr., male. 
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Lateral Aspect of Complete Feeding Mechanism 


Fic. 24. Pelastoneurus vagans Lw., female. 

Fic. 25. Tachytrechus angustipennis Lw., female. 
Fic. 26. Scellus filiferus Lw., female. 

Fic. 27. Dolichopus ramifer Lw., female. 
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RELATIONSHIPS OF DOLICHOPODIDAE—CREGAN 


Lateral Aspect of Complete Feeding Mechanism 


Fic. 28. Hygroceleuthus consanguineus Wheel., male. 
Fic. 29. Argyra albicans Lw., female. 

Fic. 30. Teuchophorus spinigerellus Zett., female. 
Fic. 31. Mesorhaga sp., female. 

Fic. 32. Melanderia mandibulata Aldr., male. 
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PLATE VII 


Lateral Aspect of Clypeolabral-Pharyngeal Region 


. Diaphorus leucostomus Lw., male. 
. Chrysotus choricus Wheel., male. 
. Rhaphium effilatus Wheel., male. 
. Neurigona carbonifer Lw., female. 
. Medeterus aldrichi Wheel., male. 


Thrypticus willistoni Wheel., male. 


. Aphrosylus praedator Wheel., female. 


Fic. 40. 
Fie. 41. 


Scellus filiferus Lw., female. 
Millardia intentus Aldr., female. 
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RELATIONSHIPS OF DOLICHOPODIDAE—CREGAN 


PLATE VIII 
Lateral Aspect of Clypeolabral-Pharyngeal Region 


Fic.42. Xanthochlorus helvinus Lw., female. 
Fic. 43. Diostracus prasinus Lw., female. 

Fic. 44. Laxina calcarata Lw., male. 

Fic. 45. Condylostylus sipho Say, female. 

Fic. 46. Sciapus scintillans Lw., female. 

Fic. 47. Mesorhaga sp., female. 

Fic. 48. Thinophilus ochrifacies V. D., male. 

Fic. 49. Hypocharassus pruinosus Wheel., female. 
Fic. 50. Melanderia mandibulata Aldr., male. 
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PLATE IX 
Lateral Aspect of Clypeolabral-Pharyngeal Region 


Fic. 51. Hydrophorus sodalis Wheel., female. 
Fic. 52. Campsicnemus nigripes V. D., male. 

Fic. 53. Liancalus similis Aldr., male. 
Fic. 54. Argyra albicans Lw., female. 
Fic. 55. Peloropeodes acuticornis V. D., male. 
Fic. 56. Teuchophorus spinigerellus Zett., female. 
Fic. 57. Tachytrechus angustipennis Lw., female. 
Fic. 58. Plagioneurus univittatus Lw., female. 
Fic. 59. Syntormon cinereiventris Lw., male. 


RELATIONSHIPS OF DOLICHOPODIDAE—CREGAN 


Lateral Aspect of Clypeolabral-Pharyngeal Region 


Fic. 60. Pelastoneurus vagans Lw., female. 

Fic. 61. Sympycnus lineatus Lw., male. 

Fic. 62. Gymnopternus barbatulus Lw., male. 

Fic. 63. Hygroceleuthus consanguineus Wheel., male. 
Fic. 64. Dolichopus ramifer Lw., female. 
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PLATE XI 
Lateral Aspect of Epipharyngeal Armature 


Fic. 65. Diaphorus leucostomus Lw., male. 
Fic. 66. Chrysotus choricus Wheel., male. 
Fic. 67. Rhaphium effilatus Wheel., male. 
Fic. 68. Neurigona carbonifer Lw., female. 
Fic. 69. Medeterus aldrichi Wheel., male. 
Fic. 70. Thrypticus willistoni Wheel., male. 
Fic.71. Aphrosylus praedator Wheel., female. 
Fic.72. Scellus filiferus Lw., female. 

Fic. 73. Millardia intentus Aldr., female. 
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PLATE XII 
Lateral Aspect of Epipharyngeal Armature 


Fic. 74. Xanthochlorus helvinus Lw., female. 

Fic. 75. Diostracus prasinus Lw., female. 

Fic. 76. Laxina calcarata Lw., male. 

Fic.77. Condylostylus sipho Say, female. 

Fic. 78. Sciapus scintillans Lw., female. 

Fic. 79. Mesorhaga sp., female. 

Fic. 80. Thinophilus ochrifacies V. D., male. 

Fic. 81. Hypocharassus pruinosus Wheel., female. 
Fic. 82. Melanderia mandibulata Aldr., male. 
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PLATE XIII 
Lateral Aspect of Epipharyngeal Armature 


Fic. 83. Hydrophorus sodalis Wheel., female. 

Fic. 84. Campsicnemus nigripes V. D., male. 

Fic. 85a. Liancalus similis Aldr., male. 

Fic. 85b. Liancalus similis Aldr., male (more de- 
tailed study). 

Fic. 86. Argyra albicans Lw., female. 

Fic. 87. Peloropeodes acuticornis V. D., male. 

Fic. 88. Teuchophorus spinigerellus Zett., female. 


50 
ST 
85> 86 
87 88 


RELATIONSHIPS OF DOLICHOPODIDAE—CREGAN 


PLATE XIV 
Lateral Aspect of Epipharyngeal Armature 


Fic. 89. Tachytrechus angustipennis Lw., female. 

Fic. 90. Plagioneurus univittatus Lw., female. 

Fic.91. Syntormon cinereiventris Lw., male. 

Fic. 92. Pelastoneurus vagans Lw., female. 

Fic. 93. Sympycnus lineatus Lw., male. 

Fic. 94. Gymnopternus barbatulus Lw., male. 

Fic.95. Hygroceleuthus consanguineus Wheel., 
male. 

Fic. 96. Dolichopus ramifer Lw., female. 
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PLATE XV 
Cephalic Aspect of Hypopharynx 


Fic. 97. Condylostylus sipho Say, female. 
Fic. 98. Aphrosylus praedator Wheel., female. 
Fic. 99. Xanthochlorus helvinus Lw., female. 
Fic. 100. Neurigona carbonifer Lw., female. 
Fic. 101. Laxina calcarata Lw., male. 

Fic. 102. Rhaphium effilatus Wheel., male. 

Fic. 103. Diaphorus leucostomus Lw., male. 
Fic. 104. Syntormon cinereiventris Lw., male. 
Fic. 105. Chrysotus choricus Wheel., male. 
Fic. 106. Sympycnus lineatus Lw., male. 

Fic. 107. Teuchophorus spinigerellus Zett., female. 
Fic. 108. Thrypticus willistoni Wheel., male. 
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PLATE XVI 
Cephalic Aspect of Hypopharynx 


Fic. 109. Tachytrechus angustipennis Lw., female. 
Fic. 110a. Medeterus aldrichi Wheel., male. 

Fic. 110b. Lateral aspect of 110a. 

Fic. 111. Campsicnemus nigripes V. D., male. 

Fic. 112. Plagioneurus univittatus Lw., female. 
Fic. 113. Argyra albicans Lw., female. 

Fic. 114. Liancalus similis Aldr., male. 

Fic. 115. Dolichopus ramifer Lw., female. 

Fic. 116. Hygroceleuthus consanguineus Wheel., male. 
Fic. 117. Peloropeodes acuticornis V. D., male. 
Fic. 118. Hypocharassus pruinosus Wheel., female. 
Fic. 119. Melanderia mandibulata Aldr., male. 
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HYDROPHORUS 


PLATE XVII 
Cephalic Aspect of Hypopharynx 


Fic. 120. Thinophilus ochrifacies V. D., male. 
Fic.121. Diostracus prasinus Lw., female. 
Fic. 122. Gymnopternus barbatulus Lw., male. 
Fic. 123. Pelastoneurus vagans Lw., female. 
Fic. 124. Sciapus scintillans Lw., female. 

Fic. 125. Mesorhaga sp., female. 

Fic. 126. Millardia intentus Aldr., female. 

Fic. 127. Scellus filiferus Lw., female. 

Fic. 128a. Hydrophorus sodalis Wheel., female. 
Fic. 128b. Lateral aspect of 128a. 
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PLATE XVIII 
Caudal Aspect of Labium 


Condylostylus sipho Say, female. 

. Laxina calcarata Lw., male. 
Xanthochlorus helvinus Lw., female. 
Sciapus scintillans Lw., female. 

. Thrypticus willistoni Wheel., male. 
Medeterus aldrichi Wheel., male. 
Rhaphium effilatus Wheel., male. 
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PLATE XIX 
Caudal Aspect of Labium 


Fic. 136. Hypocharassus pruinosus Wheel., female. 
Fic. 137. Diostracus prasinus Lw., female. 

Fic. 138. Gymnopternus barbatulus Lw., male. 
Fic. 139. Thinophilus ochrifacies V. D., male. 
Fic. 140. Millardia intentus Aldr., female. 

Fic. 141. Hydrophorus sodalis Wheel., female. 
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RELATIONSHIPS OF DOLICHOPODIDAE—CREGAN 


Fic. 142a. Aphrosylus praedator Wheel., female. 
Fic. 142b. Cephalic aspect of 142a. 

Fic. 143. Campsicnemus nigripes V. D., male. 
Fic. 144. Chrysotus choricus Wheel., male. 

Fic. 145. Diaphorus leucostomus Lw., male. 

Fic. 146. Neurigona carbonifer Lw., female. 

Fic. 147. Plagioneurus univittatus Lw., female. 
Fic. 148. Peloropeodes acuticornis V. D., male. 
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Caudal Aspect of Labium 


Syntormon cinereiventris Lw., male. 

. Sympycnus lineatus Lw., male. 

. Liancalus similis Aldr., male. 

. Pelastoneurus vagans Lw., female. 

. Tachytrechus angustipennis Lw., female. 
Scellus filiferus Lw., female. 

. Dolichopus ramifer Lw., female. 
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PLATE XXII 
Caudal Aspect of Labium 


Fic. 156. Hygroceleuthus consanguineus Wheel., 
male. 

Fic. 157. Teuchophorus spinigerellus Zett., female. 

Fic. 158. Argyra albicans Lw., female. 

Fic. 159a. Melanderia mandibulata Aldr., male. 

Fic. 159b. Cephalic aspect of 159a. 
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PLATE XXIII 
Pseudotracheae 


Condylostylus sipho Say, female. 
Laxina calcarata Lw., male. 
Xanthochlorus helvinus Lw., female. 
. Sciapus scintillans Lw., female. 
Thrypticus willistoni Wheel., male. 
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PLATE XXIV 
Pseudotracheae 
Medeterus aldricht Wheel., male. 


Rhaphium effilatus Wheel., male. 
Hypocharassus pruinosus Wheel., female. 


° 
4 
4 
q 
. 
165 MEDETERUS 
166 RHAPHIUM 
167 HYPOCHARASSUS 
Fic. 165. 
Fic. 166. 
Fic. 167. 


S 
= 
S 
= 
~ 
S 
ise) 
2 
S 
= 


PLATE XXV 
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Fic. 173. Aphrosylus praedator Wheel., female. 
Campsicnemus nigripes V. D., male. 
., male. 


Fie. 174. 


Fic. 172. Hydrophorus sodalis Wheel., female. 
Fic. 176. Diaphorus leucostomus Lw., male. 


Fic. 175. Chrysotus choricus Wheel 
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Fic. 184. Tachytrechus angustipennis Lw., female. 


Fic. 185. Scellus filiferus Lw 


female. 


Ditton 


., male. 


., female. 


Pseudotracheae 


PLATE XXVIII 
Fic. 182. Liancalus similis Aldr 


Fic. 183. Pelastoneurus vagans Lw., 
Fic. 186. Dolichopus ramifer Lw., 
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Pseudotracheae 
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Fic. 188. Teuchophorus spinigerellus Zett., female. 


Fic. 187. Hygroceleuthus consanguineus Wheel., male. 
Fic. 189. Argyra albicans Lw 
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PLATE XXX 


Melanderia mandibulata Aldr.—Interdental 
armature. 
. Dolichopus ramifer Lw—Maxillary palpus. 
Dolichopus ramifer Lw.—Pharyngeal sack. 
. Scellus filiferus Lw.—Pharyngeal sack. 
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For alphabetic list of species used, see pages 8 and 9. 


Achalcus, 14, 16 

Achradocera, 16, 17 

Acropsilus, 15 

Agonosoma, 14 

Anchineura, 16 

Anepsiomyia, 14, 16, 17 

seen, 11, 14, 17, 21, 23, 24, 26, 28, 


Acuyes. S. 14, 16, 17, 20, 22, 23, 25, 27, 
Asyndetus, 14, 16, 17 


Calyxochaetus, 
Camprenemus, 1, A 16, 17, 20, 22, 23, 


Chrysotimus, 14, 16, 1 
Chrysotus, Ye 14, ia 17, 21, 23, 24, 26, 


28, 
Coelogiutus, 14, 16 
Condylostylus, 16, 17, 22, 23, 24, 26, 27, 30 
Diaphorus, 7, 11, 14, 16, 17, 18, 21, 23, 
24, , J 29, 1 
Dinesoen, 14, 15, 16, 21, 23, 25, 26, 28, 
Dolichopus, 8, 11, 13, 14, 15, 17, 18, 19, 
20 30 


Eutarsus, 14, 16 


Gonioneurum, 15 


Gymnopternus, 11, 15, 17, 22, 24, 25, 26, 
28, 30 


Hercostomus, 15 
Hydrophorus, 11, 13, 14, 15, 16, 17, 22, 


238, 
Hygroceleuthus, 15, 18, 22, 24, 25, 27, 29, 
Hypocharassus, + ie 15, 16, 22, 23, 25, 
Hypticchaeta, 16, 17 


Leptocoryp 

14, 16, 17 

Leucostola, 14, 16, 17 

Liancalus, lL, 14, 15, 16, 17, 22, 23, 25, 


27, 
Lyroneurus, 16, 17 


Macellocerus, 15 

Machaerium, 17 

Medeterus, 7, 11, 12, 14, 15, 16, 17, 18, 19, 
. 23, 24, 26, 27, 29, 31 

Megistostylus, 16 

Melanderia, 8, 11, 20, 22, 23, 25, 27, 29, 30 


Mesorhaga, 14, 16, 17, 22, 23, 25, 27, 30 
Millardia, 21, 23, 25, 26, 28, 29 


Nematoproctus, 14 
Neuron 14, 16, 18, 20, 21, 23, 24, 


Nothosympycnus, 14 
Orthochile, 15, 18, 19, 20 


Paraclius, 15 

Paraphrosylus, 15 

Parasyntormon, 14 

Pelastoneurus, 15, 22, 24, 25, 27, 29, 30 
Peloropeodes, 14, 16, 22, 23, "25, 26, 28, 30 
Peodes, 15, 16 

Phylarchus, 14, 15, 16 

< i, 4, 15, 22, 24, 25, 26, 


Polymedon, 15 
Porphyrops, 14, 16, 18 
Psilichium, 15 
Psilipodinus, 14 
Psilopus, 17 
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